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ABSTRACT 

Acetes sandwich prepared by standardized recipe and method were held at temperature 0 - 2° C and subjected to 
biochemical, microbiological, organoleptic and physical tests at regular intervals. During chilled storage moisture content 
decreased, pH decreased, expressible water percentage increased, TMA and TVB-N increased and total plate count (TPC) 
increased. There was decrease in the organoleptic scores for all attributes during chilled storage. Based on the above results 
it can be concluded that the Acetes sandwich can be stored satisfactorily for 15 days at 0 - 2° C. 
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INTRODUCTION 

In Maharashtra, during the year 2011-12, 53,021 tons of Acetes shrimp was landed contributing 16.8% to the total 
marine fish landing in the state. Attempts have been made to prepare Acetes powder (Mulbagal et al., 1980 and Jagushte, 
1989) and to separate flesh from Acetes (Garg et al., 1977 and Patil, 2000). Jagushte (1989) prepared products such as 
sevu, noodles etc. using powdered Acetes. As per the prevailing practice, jawala is sundried on the beach and sold in the 
dried form for human consumption in the domestic market. However, functional properties of protein in fresh Acetes are 
lost after it is dried. Hence, this necessitates the use of Acetes in fresh condition so as to utilize all the functional properties 
of Acetes protein to the maximum extent. Fresh meat of Acetes can be used for the preparation of Acetes mince thereby 
retaining their desired functional properties. Similarly, the product can be prepared from fresh Acetes meat and stored 
chilled (for short duration), shelf life of pasteurized emulsion fish products index products have been studied at 0 - 2° C, 
such aas skinless fish sausage (Desai G. B. 1999), fish bhakarwadi (Subhedar 1999), fish ball in curry (Balange 1999), 
kamaboko and steamed fish vada ( Thorat, 1999), mackerel ball in curry (Kamat, 1999) steamed kamaboko with carrot 
(Farnandes, 2001). Damle et al. (1989) developed a cooked and dried product from Acetes in fresh condition. Pravin 
Kumar (2006) studied the shelf life of frozen Acetes ground meat along with lactitol cryoprotectant. Nagothkar (2013) 
prepared Acetes meat sausage and assessed its shelf life at 0 - 2° C Very few attempts have made on the utilization of fresh 
Acetes in the preparation of emulsion type products and, since no work has been done on Acetes sandwich, an attempt is 
made in the present study to find out the suitability of Acetes in fresh condition for the preparation of Acetes sandwich and 
assess the shelf life of sandwich under chilled condition. 

MATERIALS AND METHODS 

The fresh Acetes immediately after catch was procured from landing center and by catch fishes, other animals and 
plants were removed. Whole Acetes was weighed and subjected to shell separation by putting in meat separator to separate 
shell and meat. Then the separated meat was subjected to squeezing in the thin synthetic cloth to remove excess liquid 
(Moisture + Solids). 
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Flow Chart 1 Standardized Method of Preparation of Acetes Sandwich 

Acetes meat 

(Grind Acetes meat 75 g and fish surimi 25g in silent cutter for 2min.) 

Add salt and continue grinding for 3min. 

Add Ordinary starch 7.5g, Modified stach 7.5g, carrot^30 g, and other spices i.e. Garam masala 6g, Red chilly powder 3g, 

Garlic paste 6 g, Ginger paste lg and continue grinding at 5 minutes 

i 

Packing the paste in standup retortable pouch 2 kg capacity 

i 

place in stainless steel perforated mould of size 4x5x6 cm (L x B x H) 

Packing in retort pouch, sealing and steaming at 100° C 
(65 min. come up time to achieve 85° C at the geometric center of product and processing period for 30 min.) 

i 

Cooling in ice water 



Storage at 0 to 2° C 

Table 1: Standardized Recipe of Acetes Sandwich 



Sr.No. 


Ingredients 


Quantity (Gm) 


1 


Acetes meat 


75 


2 


Surimi 


25 


3 


Corn flower 


15 


4 


Salt 


2 


5 


Garam Masala 


6 


6 


Red chilly powder 


3 


7 


Garlic paste 


6 


8 


Ginger paste 


1 


9 


Carrot 


20 




Total 


153 



Acetes sandwich was prepared as per the standardized recipe (Table) and method (flow chart) of Sonavane 
(2014). In storage study the prepared sandwich was packed in retort pouch , sealed and steamed in autoclave at 85° C for 
90 minutes and in cooled in ice water at 0° C, then prepared sandwich were stored in chilled storage at 0 - 2° C in the 
present experiment. 

The samples were drawn at regular intervals and subjected to physical test such as folding test and expressible 
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water as per method of Suzuki (1981), biochemical parameter such as pH, moisture as per AO AC (2005), TVB-N, TMA-N 
was as per procedure of Beatty and Gibbons (1937) using Conway’s micro diffusion technique. Microbiological analysis 
(TPC) was carried out as per Collins et al. (1984) and organoleptic evaluation of Acetes sandwich was conducted as per 
Meilgaard et. al (1980). 

RESULT AND DISCUSSIONS 

Changes in moisture content of the sandwich decreased in both control and sample from 1st day of the storage to 
2nd day of the storage by 65.2 to 61.4 % for control and 1st day of storage to the 15 th day of storage 65.2 to 58.4 % 
(Figure 1), decrease in the moisture could be due to hydrolysis of the carbohydrate by bacteria resulting in acid production 
(decrease in pH) and subsequently release of water from emulsion. Similarly, Nagotkhar (2013) also observed that the 
water content decreased in when Acetes sausage stored at chilled condition. Boyne (1989) observed that the water content 
decreased when the shark sausages packed in cellulose casing were stored at chilled storage. Cross and Chandrashekhar 
(1986), and Hegde et al. (1992) have reported a similar trend. There was gradual decrease in the folding test grades of 
Acetes sandwich during chilled storage. In the sample the folding test grade was much higher up to 9 days of storage as 
compared to those of control (kept at room temperature). The product had folding test grade up to acceptable standard up to 
15 days of storage. The organoleptic score for texture correlated well with the trend observed for the folding test grade of 
the product. However, Farnandes (2001) has reported decreasing trend in folding test grades of fish kamaboko during 
chilled storage. Changes in during chilled storage from the beginning till the end of the storage, the pH of control and 
sample Acetes sandwich decreased gradually from 7.5 to 6.7 and 7.5 to 6.8 respectively (Figure 2). Decrease in the pH 
could be due to hydrolysis of the carbohydrate by bacteria with acid production. Similarly, Farnandes (2001) has reported a 
decreasing trend in pH of fish kamaboko. Hegde et al. (1992) and Cross and Chandrashekhar (1986) and Nagotkhar (2013) 
also reported decrease in pH of the during storage. Decreases in pH of the sandwich could be due to the growth of the 
surviving bacteria during heat processing which is reflected by increase in TPC during storage. During chilled storage there 
was increase in the expressible water percentage in both control and sample Acetes sandwich from 9.1 to 13.9 % and 9.1 to 
10.7 % respectively (Figure 3). In the present study it was observed that increase in expressible water percentage reflected 
in decreased in moisture content. It is possible that reduction in pH could have affected the water holding capacity of 
emulsion and there by release in the moisture or in the other case expression of the water. Similarly, Nagotkhar (2013) also 
observed an increase in the expressible water percentage during chilled storage. 

Changes in TMA and TVB-N during chilled storage, Significant variation was noticed during the storage of 
control and sample Acetes sandwich at 0 to 2 °C, TMA values ranging between to 0.51 to 5.8 mg N % and. 0.51 to 0.73 
mg N % respectively (Figure 4). Similarly, TVB-N values showed significant variation during the storage of control and 
sample Acetes sandwich at 0 to 2 °C. TVB-N values (Figure 5) ranged between 7.2 to 34 mg N % and 7.2 to 10.7 mg N % 
respectively. Similarly, Nagotkhar (2013) also observed that there was significant increase in the TMA and TVB-N of 
Acetes sausage stored at chilled storage. Changes in Total Plate Count (TPC) Changes in the total plate count of the control 
and sample Acetes sandwich increased gradually from 1st day to 15 th day. TPC of control and sample Acetes sandwich 
ranged between 0.72 X 10 2 to 4.9 X 10 8 cfu/gm and 0.72 X 10 2 to 3.6 X 10 2 cfu/gm respectively (Figure 6). Further, 
Nagotkhar (2013) also observed that there was significant increase in the TPC of Acetes sausage stored at chilled storage. 
Desai (1999) also reported that TPC increase during chilled storage. 

Changes in organoleptic quality characteristics, the organoleptic scores decreased slightly in sample during the 
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period of storage and they were in an acceptable condition up to the end of 15 days (Figure 7) for sample while the control 
was spoiled on 2nd day. Depending upon panel assessment, Fernandes (2001) concluded that the chilled stored fish 
kamaboko were acceptable up to 12 days of storage period. Considering the changes in biochemical, microbiological and 
organoleptic quality characteristics it can be concluded that Acetes sandwich can be stored at 0 to 2°C for 14 days, 
although the sandwich were acceptable up to 15 th day, as a safety margin 1 days prior to that has been considered. Similar 
observation have been made i.e. gradual reduction in quality characteristic of the product stored at 0 to 2°C from 1 st day to 
12 th day during storage of fish ball in curry packed in trend pack pouches. (Balange, 1999). Light et al. (1988) have 
reported that the cooked chilled fish product has a shelf life of 14 days at 1 to 3° C (acceptable up to 14 days). Generally, 
the kamaboko is ready to eat product and consumed immediately after preparation. It has been noticed that kamaboko can 
be stored for 7 - 9 days in spring and autumn and for 1 -2 days only in summer (Suzuki, 1981). 
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Figure 1: Changes in Moisture Content of Acetes Sandwich during Chilled Storage 
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Figure 2: Changes in Ph of Acetes Sandwich during Chilled Storage 



_ 15 






r io 


— J 


~m 1 1 1 


£ 

£ c 


i 


1 1 1 1 


JJ 

n 


n i ?■; ;f 1 1 mm 


£ u 

0) 

Lm 

&. 

X 


0 3 


6 9 12 15 




Storage period in days 



Figure 3: Changes in Expressible Water Percentage of Acetes Sandwich during Chilled Storage 
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Figure 4: Changes in TMA of Acetes Sandwich during Chilled Storage 
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Figure 5: Changes in TVB-N of Acetes Sandwich during Chilled Storage 
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Figure 6: Changes in TPC of Acetes Sandwich during Chilled Storage 
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Figure 7: Changes in Organoleptic Scores of Acetes Sandwich during Chilled Storage 
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CONCLUSIONS 

Based on the biochemical, microbiological, organoleptic and physical tests, it was observed that during chilled 
storage moisture content decreased, pH decreased, expressible water percentage increased, TMA and TVB-N increased and 
total plate count (TPC) increased. There was decrease in the organoleptic scores for all attributes during chilled storage. 
Based on the these observation it can be concluded that pasteurized and Chilled Acetes sandwich can be stored 
satisfactorily for 15 days at 0 - 2° C temperature. 

ACKNOWLEDGEMENTS 

The authors wish to thank Honorable vice-chancellor of Dr. Balasaheb Konkan Krishi Vidhyapeeth, Dapoli and 
Associate Dean, College of Fisheries, Shirgaon, Ratnagiri for theirs kind encouragement and facilities provided during this 
study. 

REFERENCES 

1. Light, N. And Hudson, P. And Williams, R., 1988. A pilot study on the use of vacuum cooking as a production 
system for high quality foods in catering and retail. Int. J. Hospitality Management, 7:21-7. 

2. A.O.A.C., 2005. Official Methods of Analysis (18 th eds.). Association of Official Analytical Chemist. Washington: 
401- 405. 

3. Balange, A. K., 1999. Cook-chill storage offish balls prepared from pink perch meat. M.F.Sc. Thesis submitted 
to the Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra, India. Pp. 116. 

4. Beatty S.A., and Gibbons N.E., 1937. The measurement of spoilage of fish J. Biol Bd.Can., 3: 77-81. 

5. Boyne, D.T., 1989. Shelf life of fish sausage ( Carcharihinus limbatus). M.Sc Thesis. St. Augustine ( Trinidad and 
Tobago). Pp. 182. 

6. Collins C. H., Lyne P. M., 1984. Bacterial food poisoning In: Microbiological Methods. 5th Edition. 
Butterworths. Editor. London Boston Durban Singapore Sydney tornto Wellington: 182-189. 

7. Connel, J. J., 1995. Methods of assessing and selecting for quality In: Control offish quality. (4th eds.). Fishing 
News Boos., a division of Blackwell science Ltd. Farnham, England: 152-161. 

8. Cross- Victor-Raj -M, Chandrasekhar, T. C., Saralaya, K. V., 1986. High temperature processing of fish sausage, 
IV. Heat penetration study, Fishery Technology , 24 (2) 136-137, 2 ref. 

9. Damle, S.P., Garg, D.G., Nimbiar, V. N. And Valsan, A.P., 1989. Non-traditional exotic product from jawala 
prawns. In: Recent Trends in Processing Low Cost Fish Society of Fisheries Technologists (India) : pp. 121-123. 

10. Desai, G.B., 1999. Development of Microwave cooked Fish Sausage in Natural Casing. M.F.Sc. Thesis submitted 
to the Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra, India. Pp.130. 

11. Farnandes, A. B., 2001. Cook- chill storage offish kamaboko prepared with suitable vegetables. M.F.Sc. Thesis 
submitted to the Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra, India. Pp. 122. 

12. Garg, D.K., Kekshmy, Nair M.R., and Prabhu. P. V., 1977. Protein from Jawala prawn ( Acetes spp.) And Squilla 
(Orato squilla nepa). Fish Tech. 14 (1): 53-56. 



Impact Factor(JCC) : 4.7987 



NAAS Rating: 3.53 




Shelf Life of Pasteurized Acetes Sandwich at 0 - 2° C Temperature 



223 



13. Hegde, G., Chandrasekhar, T.C., and Dora, K. C.1992. Quality of fish sausage incorporated with potato starch 
powder stored at room temperature, Fish Technol. Soc. Fish . Cochin , 29 (2) 136-139. 

14. Jagushte, M., 1989. Studies on biology, biochemistry, bacteriology and utilization of Acetes indicus (H. Milne 
Edwards). M.Sc. Thesis submitted to the Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra, 
India. Pp. 152. 

15. Meilgaard, M., Civille, G.V. and Carr, B.T. 1980. Sensory Evaluation Techniques. CRC press. Boca Raton. 231- 
263. 

16. Mulbagal, A. N., Mahajan, S. N. And Ranade, A. M., 1980. Preparation of edible powder from jawala ( Acetes 
s pp.) Prawns. Fish. Tech. 1(2) : 12. 

17. Nagothkar, N. R., 2013. Development and shelf life of Acetes Sausage. M.F.Sc. Thesis submitted to the Dr. 
Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra, India. Pp.136. 

18. Pravin Kumar., 2006. Effect of lactitol on the shelf life of frozen stores Acetes ground meat M.F.Sc. Thesis 
submitted to the Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra, India. Pp. 86. 

19. Subhedar., 1999. Development of Fish bhakarwadi and storage study. M.F.Sc. Thesis submitted to the Dr. 
Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra, India. 

20. Suzuki, T., 1981. ‘Utilization of krill for human consumption’ In: Fish and krill protein processing technology, 

Applied science Publishers Ftd., England: 236. 



www.tjprc.org 



editor@tjprc.org 



